InTRODUCTIOn: sleep disorders are common in the community and in primary care populations. Epidemiological surveys generally report insomnia rather than specific diagnoses.
Introduction
Our research group has been interested in assessing the effectiveness of treatments for primary insomnia in primary care. In order to offer treatment for this condition, it was necessary to make a diagnosis. It became apparent that, in order to diagnose primary insomnia, other common causes of sleep disorders needed to be ruled out. The aim of this project was to develop a screening questionnaire and a gold standard questionnaire against which to test it, and to use the questionnaire to diagnose a variety of conditions that can cause sleep disorders in primary care. The validation of the screening questionnaire will be published elsewhere. The study consists of a two-page sleep screening tool and a seven-page gold standard known as the Auckland Sleep Questionnaire (ASQ). Other gold standard questionnaires such as the Pittsburgh Sleep questionnaire were not suitable because they measure the severity of a sleep disorder rather than give specific diagnoses. 1 Ohayon has produced a computerised version of a sleep questionnaire and we have used his algorithm as the basis for making a diagnosis. 2 His studies so far have been in community populations, but the publications enabled us to decide what sleep
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ORIGInAL sCIEnTIFIC PAPERs disorder conditions should and should not be included in a primary care sample. The first aim of this study was to develop a tool (reference standard, i.e. ASQ) to make diagnoses of conditions that could cause sleep disorders in general medical settings in order to find those with primary insomnia through a process of exclusion. It was also planned that the ASQ could be used for epidemiological purposes. The second aim was to determine the sensitivity and specificity (diagnostic accuracy) of the tool for the common sleep disorders.
Methods
This project was conducted in three parts. The first part was the development of the ASQ as a reference standard. The second part was a validation study conducted according to the STARD statement for diagnostic tests. 3 The third part 
WHAT GAP THIs FILLs
What we already know: There are two questionnaires that can determine the prevalence of different sleep disorders in clinical and community settings.
What this study adds: This is the first questionnaire that enables the diagnosis of multiple sleep disorders in primary care and which has been validated in a primary care population.
ORIGInAL sCIEnTIFIC PAPERs
QUAnTiTATiVE REsEARCH was an audit of the questionnaire as used by a psychiatrist trained in sleep disorders (PTS).
Part 1. The development of the ASQ
The ASQ was developed using the criteria from the International Classification of Sleep Disorders (2001) for conditions that were expected in primary care or else were considered potentially important in primary care. 4 In a community sample in Korea, Ohayon found that the common sleep problems were depression, anxiety disorders, primary insomnia, disorders of sleeping, substance-induced sleep disorder, sleep disorder due to a medical condition and circadian rhythm sleep disorders. 2 A similar study conducted in Italy added hypersomnia to the above list of diagnoses from Korea. 5 Our research team met to discuss how the criteria could be converted to a questionnaire format. In addition to these conditions, the research team added questions on parasomnias, nightmares, night panic, postmenopausal flushes and teeth grinding. For these latter conditions they needed to occur on at least three nights per week to be considered to be contributing to a sleep disorder. Caffeine use was not specifically asked about as it was thought this would come out in the open-ended questions in the questionnaire. Some arbitrary decisions were made to enable the diagnostic criteria to be put in to a written format ( 
Part 2. The validation study
This was conducted in conjunction with the use of the ASQ in a consecutive sample of primary care patients (aged over 15 years). 8 As the sample ORIGInAL sCIEnTIFIC PAPERs was consecutive, the majority of patients were not attending for sleep issues and unpublished results found that many did not want help with their sleep problem even if they were concerned. A sub-sample of patients willing to be interviewed by a PTS was selected by one of the investigators (BA). This was chosen as the gold (reference) standard as we wished to validate the ASQ as a tool to enable primary care physicians to have a working diagnosis on which to act. They were purposively selected to ensure a range of patients with sleep problems as well as a reasonable proportion of those with no sleep problem. A random selection of patients would have potentially limited the number of conditions covered by the selection, especially as our resources only allowed for a small sample size. The aim was to get a prevalence of approximately 50% for sleep disorders in order to get similar confidence intervals around the sensitivity/specificity point estimates. A purely random sample would have made for a wide confidence interval around the sensitivity and a narrow one around the specificity. The information from the ASQ was not given to the PTS so that he was blind to the information according to best practice for diagnostic tests. 3 He was given contact details and conducted the interview by telephone and wrote down his diagnoses which were then compared with the diagnoses from the ASQ. The PTS interview took place between one and four weeks from the completion of the ASQ. The sensitivity and specificity and confidence intervals were calculated using the Centre for Evidence-Based Medicine at the University of Toronto website (www.cebm.utoronto.ca/). 9
Part 3. The audit study
The study psychiatrist (AF), a PTS, used the questionnaire in his private practice. The patients completed the form before the face-to-face interview with him. He did not see the ASQ prior QUAnTiTATiVE REsEARCH to making his diagnosis. The ASQ had the data entry conducted by a research assistant blind to the diagnosis of the patients. AF wrote down his diagnoses without consulting the ASQ. The ASQ was then matched with the PTS diagnosis. While this sample is not a primary care sample it provided another clinical situation in which to audit/validate the ASQ. Ethics approval for this study was given by the Northern Regional Ethics Committee NTX/07/05/038.
Results
Part 1: The questionnaire was piloted on 10 patients and changes were made to make it more readable.
Part 2: Forty-nine people were approached for the in-depth interview for the validation study. Eleven declined to be involved, four did not have sufficiently complete ASQ forms and nine were not included for a variety of administrative reasons-hence the number of participants interviewed was 36. For the demographics of these participants see Table 2 . Table 3 shows the ASQ versus the PTS gold standard for common causes of insomnia, and Table 4 presents the sensitivities, specificities, and positive and negative likelihood ratios of the ASQ screening tool against the gold standard. It can be seen that the test is highly specific for sleep disorders associated with mood, OSA and delayed sleep phase disorder (DSPD) along with high positive likelihood ratios.
Part 3. Audit of private practice
One hundred consecutive files were selected. Eleven did not have a complete ASQ, two patients came for non-sleep issues and one file could not be found-hence there are 85 patients in this analysis. Demographics of this sample are shown in Table 5 . Table 6 shows the ASQ versus the PTS gold standard for common causes of insomnia in private practice, and Table 7 presents the sensitivities, specificities, and positive and negative likelihood ratios of the ASQ screening tool against the gold standard in this context.
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Discussion
The ASQ performs well on the five common causes of sleep disorder in primary care. The likelihood ratio positive for primary insomnia would increase the post-test probability by more then 20% while for mood, OSA and DSPD the likelihood would increase by more than 50%. 11 For the negative likelihood ratio the reduction in post-test probability for primary insomnia is about 25% and for mood 20%, OSA 45% and for DSPD less than 10%. Health issues are the other common cause of sleep disorders in primary care and it is probably better to assess by clinician questioning although it had a good negative likelihood ratio. The ASQ performed better overall in the validation sample than in the private practice. As it was designed for primary care, this is not a major concern.
A strength of this study is that it was conducted in the population in which it has and will be used, and that it was conducted using the STARD statement criteria for a diagnostic validation study. 3 Specifically, the ASQ was asked before the blinded gold standard interview. A weakness was
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that some of the interviews were done up to one month after the ASQ was completed and some of the diagnoses may have changed. The other weakness was the small sample size. However, the resources of the project were limited and we plan to make changes to the ASQ and conduct a validation study on a larger population. Some of the questions did not delineate the severity of the question. For example, the question: "At night, do you get unpleasant sensations in your legs (aches, pains, creeping sensations) which affect your sleep?" was answered by more than 20% of the population, but we did not have a question to ask them about how many times it had affected their sleep in the past month. We also used the CAGE questionnaire for alcohol intake; this is considered in some quarters to have a high threshold for alcohol problems and in future we plan to use the AUDIT tool. 10 Finally, the ASQ does not diagnose idiopathic hypersomnia. We used an expert clinical interview as a gold standard for OSA. It could be argued that we should have used polysomnography or actigraphy. This would be a valid conclusion for epidemiological use of the ASQ, but for clinical evaluation we are attempting to get a clinical diagnosis to enable a primary care clinician to make a decision about what step to take next. Thus, we are not attempting, in the clinical setting, to achieve a secure diagnosis, but rather to increase the pre-test probability of OSA.
We are aware of two other studies that have had some validation. The Sleep-EVAL tool developed by Ohayon has been assessed by measures of agreement using kappa scores. Studies performed in the general population and in clinical settings show that Sleep-EVAL is a valid instrument in the assessment of sleep disorders. In the general population, a kappa of 0.85 was obtained in the recognition of any sleep problem, and a kappa of 0.70 was found for insomnia disorders when diagnoses obtained by two lay interviewers using Sleep-EVAL were compared against those obtained by two clinical psychologists. In clinical settings, a kappa of 0.93 12 and 0.92 13 were obtained on OSA syndrome and kappa of 0.78 12 and 0.71 13 were obtained on insomnia diagnoses between Sleep-EVAL's diagnoses and sleep specialists' diagnoses using polysomnography. The other questionnaire is the GSAQ (Global Sleep Assessment Questionnaire) which studied patients from primary care and sleep clinics and validated against a sleep specialist. 14 It reported sensitivities and specificities of 0.79 and 0.57 for primary insomnia, 0.83 and 0.51 for insomnia with a mental disorder, 0.93 and 0.58 for OSA. Our results are generally as good and usually better. The ASQ seems to validate well in a small primary care sample. The way one of us (BA) uses the ASQ in practice is to book a longer appointment time for those who say they have a sleep problem and ask the patient to complete the form before the consultation. Our plans are to improve the questionnaire so it can be used as a gold standard for other sleep work as well as an epidemiological tool for population studies.
Copies of the original ASQ version 1, 2008 are included in the web version of this paper. Please note that version 2 is currently being developed.
APPENdIx A: Main Sleep Questionnaire
Some of the questions here are repeats of previous questions. We would be grateful if you could do the repeat questions as this helps us with the evaluation of the questions-thank you.
Please tick appropriate box: If you have had any thoughts about harming yourself, please discuss this with your doctor as your doctor will not see this form but would like to know this information.
15. Over the last two weeks, how often have you been bothered by any of the following problems?
Please circle the number that applies to you, including not at all where that is the case. 
